(1) That of studying more closely than ever before, the "setting" of the pandemic influenzas.
(2) That of appraising accurately the significance of "influenza in mufti," which bids fair to prove to be the Prince of Denmark in this modern statistical drama.
(3) That of applying the new knowledge to throw light upon the "phases of influenza," as manifested in hosts and germs alike; for such inquiry alone can supply the raw material upon which mathematical analysis may be based.
(1) The " setting " of the great influenza pandemics.-Here the lion in the path hitherto has been the nomenclature difficulty (see Crookshank's "The Name and Names of Influenza," "Essays, &c.," 1922) . Creighton (vol. ii, p. 304) stated that the Italian name "influenza" first came to England in 1742, and that it was not brought into general use until after the epidemic of 1782.3
It must suffice here to say that largely owing to Sydenham, Willis, and others in this country, and to Italian, French, German and North American epidemiologists, there has gradually been evolved the conception of a nucleus of pandemic influenza occurring in a " setting " (as described by Sir George Newman), or in a " constitution" of agues and fevers (as it was styled by Sydenham). This extension of the connotation of "influenza" has in recent years been accompanied by a disposition to rope in, with the great posting influenzas," most of the widespread prevalences known as "trousse galants," "miliaires," "grippes,"
1 " Tractate on Dropsy," par. 21.
2 Preface to 3rd edition of "Med. Obs.," 7-11 and 18-19.
3 He adds a footnote on an Edinburgh graduation thesis by J. Huggar, the date of which he gives as 1703, and he supplies further references to early use of the word "influenza " on pp. 345 and 349.
Crookshank has corrected and amplified, on pp. 67 and 68 of his " Essays, &c.," these references and he points out that the Edinburgh thesis was by Andrew Huggan and that it was published in 1793.
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Section of Epidemiology and State Medicine 1427 " epidemic ergotisms," " kriebel-krankheits," " strange fevers " and " new diseases," of years gone by. More recently still there appeared detailed studies, such as that of Dunn and Gordon of " An Epidemic simulating Influenza " (in East Herts, 1904-05), and Brorstr6m's " Akute Kinderlahmung und Influenza " (in Sweden, 1905-08) . The behaviour of cerebro-spinal fever in Belfast and Glasgow in 1907, and in succeeding years in London, moreover, prompted study of Hirsch's prevalences of that disease in their time relations with pandemic influenza (see R.S.M., Sect. Epidem., 1917, p. 22 , and " L.C.C. Report on Influenza," 1918, p. 15) . Similar experiences in the case of epidemic encephalitis were fully discussed by Dr. F. G. Crookshank in his " Chadwick Lectures," and the argument was developed in his " Essays " of 1922.
We are on less certain ground when studying the " comatose fevers " of past centuries. The big influenzas undoubtedly lie like spray on the crests of the early London waves of " fever " (" Epidemiology Old and New, " pp. 138 & 140) , and influenza must later have freely contributed to headings such as " typhus fever," " relapsing fever," "brain fever," and, to some extent, to the "typhoid fever" of modern times (loc. cit., pp. 164-170) .
Sir William Jenner (Lectures " On Fevers and Diphtheria," 1892, p. 129) tabulated the cases admitted into the London Fever Hospital, in 1847-49, and showed that when two or more patients came from any one house they nearly ,always presented symptoms characteristic of one only of his " three continued fevers." His results may be contrasted with those of Brorstrom in family outbreaks in Sweden, or with the experiences in East Herts in 1904-05; while in London, early in 1915, similar observations were recorded far more commonly than mere chance would explain (" Epidemiology Old and New, .
Having in view these later findings, Sir William Jenner's inquiries throw little or no light on the problem now under consideration. The issue as we see it was not, of course, that before him; he was not taking influenza into account at all. The physicians of the middle of the nineteenth century were, however, undoubtedly puzzled regarding " the spontaneous origin, if such be possible," of the continued fevers, i.e., presumably as to the cause of sporadic cases, not traceable to cases in the same house, street or near neighbourhood. The small regard paid (between 1847 and 1892) to the possibility of "influenza " being in question is shown by the fact that in publishing his volume of lectures in 1892 (during an " influenzal constitution ") and discussing cases of continued fever in London in 1847-49 (when influenza was very widely prevalent there), Sir William Jenner only mentions that disease once, and then only incidentally and in connection with latent typhoid fever. It is surely a matter of great interest that, in 1847-49-when our "new diseases of the central nervous system " had not been explored, when bacteriological tests were non-existent, and when clinical differentiae alone were relied upon-" spontaneous origin if such be possible " should have been thus quite seriously countenanced. This appeal to " de novo origin " is almost equivalent to acceptance of the view that there is an epidemiological wood, the existence of which must not be overlooked because certain trees are apt to occupy the foreground of the picture.
It is of peculiar epidemiological interest, too, that the solitary reference to influenza in Sir William's lectures should occur in the context above noted. Sir William is discussing difficulty of diagnosis in "latent typhoid fever," and he says: " Some of these cases puzzled me much," particularly in the absence of rose spots, for " in a certain proportion of the cases . . . on the most careful search, not the trace of a spot can be seen" . . . and so, he adds, " the friends resort, for an explanation, to those English disorders-a bad cold or an attack of the bile, while the medical attendant sees protracted influenza, irritative dyspepsia, or an error in diet." Sydenham and the " Annalists" refer again and again to association of " comatose fevers " with " universal catarrhs," but Sir William has nothing to say regarding risk of confusion between influenza and typhus or relapsing fevers, and he only makes the one cursory reference above cited to "latent typhoid fever." In fact the coup-de-grace had been given to the old epidemiological tradition by " the exact discrimination and perfect diagnosis " to which (as (Creighton notes, II, p. 4) " we are accustomed in present day fevers"; Creighton, be it remembered, was writing some years before the last straw had been laid on the back of the diagnostician in the form of agglutination tests: even so, difficulties in distinguishing between typhus and relapsing fevers and influenza have not, in recent years, been entirely absent in Eastern Europe, and, here in London, risk of confusion between influenza, typhoid fever and dysentery was acutely experienced before and after 1918.4 Anomalous outbreaks of typhoid fever (in post-war years, in years round about 1900, and occasionally too in earlier times) have, moreover, been encountered elsewhere, and attention may especially be directed to papers in the " Pettenkofer-Gedenkschrift." I am greatly indebted to Dr. Friedrich Wolter, of Hamburg, for knowledge concerning a number of these reports.' In particular, the prevalence of March, 1919, at Pforzheim (contemporaneous with our influenza of that date) is of interest in the present connection. Examination of the evidence showed it was difficult to accept water as being responsible, and there was no suggestion that any of the foods associated with typhoid outbreaks had been at fault. Dr. Wolter tells me the prevalence was an "ausgesprochene Typhusepidemie," and he specially notes the peculiarities of the site and the local soil pollutions. Having regard, however, to the behaviour of influenza in Europe at that time, it is likely that more than one epidemic was prevailing in Pforzheim in March, 1919 , and such a combination may help to explain "one of the largest explosive outbreaks recorded in Germany." Dr. Wolter has, moreover, pointed out to me that the " Hannoversche Krankheit," which preceded the great water outbreak of tvphoid fever of 1926, and which occurred contemporaneously with the "Sumpffieber" of certain flooded areas on the Oder, Danube and Elbe, differed from ordinary seasonal diarrhoea so markedly that it was hailed at the time by the profession in Hanover as a new disease."
Dr. Wolter, in his reports on typhoid fever prevalences in Germany, has insisted throughout upon the risk of error, where there is uncritical acceptance of the formula " Seuchenfeld und Wasserfeld decken sich"; he has again and again denounced the folly of ascribing explosive prevalences to sudden activation of healthy bacillus carriers, and, as a disciple of Sydenham and Pettenkofer, he has deplored the tendency manifested in the last thirty years to attach more importance to laboratory than to field observations. I strongly urge members of this Section who have not already done so, to read Dr. Wolter's reports.
The chief lesson to be learned, then, from modern study of the " setting" of the "great influenzas " is that the more influenza changes, the more it retains the stamp of being the same thing-exhibiting, as it does, the wonted changing reactions of the body to a remarkably protean virus. The dethronement of Pfeiffer's bacillus perhaps served to strengthen belief in some smaller " infecting particle," as Sydenham might have called it. Sir James Barr, recently, expressing scepticism regarding the imaginary function of the sino-auricular node as "pace-maker" and the stimulus it is said to generate, declared that "this stimulus, if such exists, must be a vitamin, since it has never been isolated, nor its composition determined." Epidemiology may take warning and refrain from dogmatizing as to a still unisolated " enzyme " or " virus"; but here, in influenza, it must perforce take its 57 Section of Epidemiology and State Medicine 1429 stand on reproductive power, on ability (as Sydenham has it) "to impress a crasis on the blood and humours," and on the demonstration of cyclical changes in infecting germs associated with corresponding changes in the blood and humours of their hosts, as mirrored in the changing phases of disease. Such a theory, however, while it side-tracks the difficulty of an appeal to "skiey influences," or to "the bowels of the earth," insistently throws us back upon adoption of the attitude assumed by Dr. Goodhart (Allbutt and Rolleston, chapter on "Influenza ") when he quoted the evidence collected by Peacock, Braun and others, Althaus, Sir William Gowers, Sir Samuel Wilks, Sir T. Grainger-Stewart, Dr. Boulting, Dr. Sansom and Professor Clifford Allbutt, and referred to Creighton and Huxham, and then concluded (writing in the very depths of the trough between two pandemic waves of influenza): "Personally, I am inclined to believe that influenza is still with us." In fact we still stand now, as Dr. Goodhart stood more than a quarter of a century ago, face to face with the second of the duties referred to at the outset, that of establishing the endemnicity of influenza in large and closely aggregated communities.
(2) Evidence pointing to continuing existence of influenza in m7ufti in large communities. So far, in dealing with the influenza of the years round about a pandemic prevalence, it has been a most material aid in diagnosis to find the disease (in pandemic phase) cheek by jowl (in family and institutional outbreaks) with pulmonary, cerebro-spinal and gastro-intestinal types of illness. After a few months, however, the pandemic type of illness disappears, after two or three years the three "trailer" types tend to become infrequent, and, in London in the troughs of the great waves scattered cases (of a remarkably stubborn, relapsing and aberrant form of illness) may constitute all there is left to view.
Then, on the rising slopes of the great influenza waves (for example in 1915) cerebro-spinal fever and poliomyelitis assume prominence; while in the early months of 1918 a battle raged (as Dr. Crookshank, loc. cit., 1922, p. 463, has so feelingly described) over "disparate cases of nervous disease," but not until the pandemic wave had passed by was he able to record that "to-day the blessed words " encephalitis lethargica" link clinically disparate cases together and all is well." This was in London, for "new diseases" (to wit, "Japanese encephalitis" and " Australian encephalitis ") straightway appeared in the Far East. Moreover, here in England groups of cases, and even in London a few sporadic cases, of "vaccinal encephalitis" were reported; while similar happenings attracted attention in Holland and elsewhere abroad. The Andrewes and Rolleston Committees reported, and careful readers of their reports must have felt difficulty in deciding whether or no the association (of cases of encephalo-myelitis and of vaccination) was anything more than a purely fortuitous one. The likelihood that the coincidences were due to mere chance seems, indeed, enhanced in view of the pathological finding (quoted in Appendix III, Part 11, p. 112, of the "Further Reports" of 1930) that similar lesions are " encountered after comparatively trivial acute infections," coupled with the recommendation to inquire with regard to a history of "a sore throat, a cold in the head, or mild bronchitis"; and surely one might also add of influenza.
The present position seems then to be as follows: No one now questions the relationship between, say, the June to July (1918) Influenza, and the October to November prevalence following hard upon it, with its great mortality from lung involvement; indeed, on the whole, it appears that closely adjacent pulmonary " precursors " and "trailers'" are, as a rule, quite unhesitatingly classed with the influenzas, on either side of which they stand; cerebro-spinal " precursors" and " trailers" present greater difficulty; the gastro-intestinal types more difficulty still. As will be seen later, the "nervous dyspepsia," associated with influenza, is particularly elusive, as it is especially developed at the time of, or following after, the interpandemic troughs.
In the trough itself, considerable trouble, as regards diagnosis, is almost always experienced, and some of the most puzzling prevalences of the trough (entered upon three or four years ago) may now be passed in review. Particularly perplexing are those associated with the presence of one or other " species " of the brucella group of organisms. In 1909 the question of the relationship of Malta fever to influenza came under discussion here, in connection with a paper by Fleet-Surgeon Home. Sir Shirley MWurphy's comment at the time was: "A scapegoat for Malta fever has, indeed, been found . . . . but seeing the erratic and uncertain manner in which influenza behaves in this country and presumably abroad, it would be well to take into account the possible responsibility of this disease for the phenomena under discussion."6 In 1909 it was hoped that Malta fever would shortly be stamped out; now, Sir Weldon Dalrymple Champneys, in his most interesting and instructive report (C Undulant Fever," 1929) gives particulars concerning its appearance in many parts of the world, and quotes Charles Nicolle as saying, " It will become one of the commonest and most stubborn diseases . . . Mediterranean fever is a disease of the future." Sir Weldon adds, " There is little evidence, as will be seen, that Charles Nicolle's prophecy has yet been fulfilled as regards this country." In a recent discussion (Public Health, February, 1931) Sir Weldon states, moreover, that among cases of Malta fever reported here, " he remembered no case of orchitis . . . and there had been rheumatic pains but no definitely swollen joints." So that the clinical symptoms observed would fall fairly well into line with those of endemic influenza.7 The whole family of prevalences, with which germs of the Brucella group are associated, may, indeed, be deemed from an epidemiological point of view, to "supply a long-felt want"; for they not only provide potential cases of "influenza in mufti" just where they are needed in the interpandemic troughs, but they may also help to link up epizootics (affecting cattle, pigs, dogs and perhaps other animals) with epidemics (in man), all alike regarded as part and parcel of the "influenzas " in the eighteenth and nineteenth centuries.8 Psittacosis presents another curious problem for study. Elkeles (B. M. J., 1930, i, Epitome, p. 86) finds Pfeiffer's bacillus in the organs of affected parrots, but holds that a filtrable virus is really at fault; and he comments upon " the similarity of psittacosis to the nervous type of influenza." The Epidemiological Monthly, April, 1930, pp. 173-4 , states that " the European trade in parrots is on a very large scale"; and, again, that " in recent years 40,000 to 50,000 parrots were imported annually into Berlin," where influenza was prevalent. Is there cause for surprise, then, if in such environmental conditions a few of the birds developed influenza ? In fact careful study of " symptomatology " and " diagnosis," as set forth in the Ministry of Health's Medical Reports on " undulant fever " and "psittacosis " (No. 56, No. 61, , suggests to any elderly epidemiologist brought up on the old learning that, much as the hands may be the hands of " undulant fever" or " psittacosis," the voice is the voice of endemic influenza.
Yet another modern instance" is the glandular fever, which prevailed in the Spring of 1930 (Brit. Med. Journ., May and June issues). In many cases " a provisional diagnosis of influenza" was first made, and then discarded in the light of "counts of white blood cells." As Dr. Parkes Weber noted, however, " similar lymphotropic counts are obtained in suclh common affections as German measles, whooping-cough and mumps, and it may turn out that the same will be found in as yet undiscovered or specific minor affections, which probably still lie hidden among the vast number of cases diagnosed as 'influenza,' or as vague gastro-intestinal or abdominal attacks." Moreover, " glandular fever," we are told, may occur without obvious enlargement of the superficial lymph glands or of the spleen." Again, Mr. McDonagh (Brit. Med. Jou,rn., May 24, 1930) says " A study of over 3,000 cases of intestinal intoxication in men and animals has led me to conclude that glandular fever, undulant fever,,psittacosis and other named and unnamed fevers, and certain cases of food poisoning, have a common origin and are inot clinical or even bacteriological entities." (See also " Pyrexia of Uncertain Origin," Brit. Med. Journ., 1927, 350 and 1170; and 1930, passim) . An even more important field of study is opened up by Sir E. Farquhar Buzzard (The Times, May 7, 1930), who writes that while in out-patient practice " the victims of organic disease . . . receive adequate care and attention, the patients suffering from functional nervous disorders, the large majority of whom are capable of being restored to health, are comparatively neglected." How many of these are possible subjects of endemic influenza? Did not Sir George Savage comment upon the extent to which nervous and psychic sequelhe and actual insanity were associated with the influenzas of " the nineties " ! In our quest of " endemic influenza " we have now hastily rung the changes from pandemic phase to pandemic phase. The more closely the problem is looked at the more surely is the conviction driven home that implicit reliance cannot be placed upon "pathognomonic clinical appearances " or " positive laboratory results," in deciding whether or no unfamiliar forms of epidemic prevalence are to be acclaimed outright as " new diseases."
Creighton, forty years ago, advocated a return to the Hippocratic method, with its insistence upon the importance of recognizing " gradations, modifications and affinities, being careless of symmetry, of definitions or clean-cut nosological ideas, or the dividing lines of a classification" (Vol. II, 678). He illustrated the use made of this method, by seventeenth and eighteenth century " annalists," and study of the authors quoted abundantly confirms his general conclusions.
A striking example of use of this method occurs in correspondence preserved by the late Dr. John Collet of Newbury, from which Miss Clara Collet permits me to quote. Dr. Wall, of Worcester (one of Creighton's annalists), in giving, under date 8th Jan., 1742, an account of a precursor of the great influenza of 1742-3, says, " It is about a year since it made its first appearance here " ; and then he refers to the preceding seasons, which he says resembled " the forerunners of the pestilential fever described by Sydenham, and which in his ' Schedula Monitoria Ultima,' he calls the New Fever." There follows a list of the leading symptoms, " headache, tearing pain in tne loins . . . giddyness, which sinks the spirits of the patient " . . . and induces " the sort of confusion which one perceives after sitting up two or three nights successively . . . fever, delirium, sweating, cold, cough, tinnitus aurium, epistaxis, squinancia, inflammation of the bowels, vomitings . . . petechiae and miliary eruptions " . . "Of those I have seen," he says, " about 1 in 15 have died. But these have been mostly of the wealthier sort ... two or three patients have been perfectly maniac for near a month, and some are mere drivellers for as long a time." It will be seen, even from this brief abstract from a lorng letter, how the epidemiologically significant features stand illuminated and in focus ; not relegated, as they might be, in this " twentieth-century age of specialisms," to a dark background, while the limelight plays upon results yielded on exploitation of the latest laboratory technique.
Creighton again and again insists on the importance of seeing epidemics steadily and seeing them wbole. -The same lesson was taught in Whitelegge's Milroy Lectures of 1893, where stress was also laid on the differences between variable diseases like influenza and stable diseases like measles. This teaching impelled the Epidemiological Section, in 1913, on Sir George Buchanan's initiative, formally to decide to study the persistence as well as the variability of epidemic diseases.
Already, in 1881-2, moreover, Dr. Arthur Ransome in his paper on "The Form of the Epidemic Wave," had emphasized the importance of " accumulation of susceptibles." Sir Ronald Ross gave mathematical expression to this fundamental notion; while Brownlee soon afterwards emphasized variability of the germ.
Brownlee's 33-week cycle in influenza was criticized by Spear,9 whose criticisms were later examined by Professor Greenwood.10 It seems agreed, however, that Brownlee's cycle is mainly apparent in years around the great prevalences, and after 1896 (as Brownlee said) " the sequence was broken" while Spear's rule unquestionably yields excellent results when the interpandemic minor waves come under consideration.
Mr. Soper's beautiful exposition of the problem presented by measles may be referred to here, and applied to disclose the existence of " influenza in mufti " even in the interpandemic troughs. The wave length in measles11 was given by Mr. Soper as 2 7r N where S = fl; m being " steady state number of susceptibles," a being "accession of susceptibles per unit of time"; and where T is the " incubation period," roughly two weeks in measles. Using this formula, we may proceed-on the assumption that for a short section of the influenza graph (say from trough to next succeeding trough of one of the minor waves) there is approximate stability of the influenza germ-to assess the value of m and a, for that section; taking actual samples (so to speak) of a number of minor waves of influenza, and then compare the computed with the observed value of T. Thus:
T, the "incubation period " in influenza, ranges from a minimum of 6 to 12 hours at the pandemic crest to a week or more in the depth of the trough. m, and a, present more difficulty. Considering the case of a "Greater London," of, say, 6 million inhabitants, it may be estimated that the maximum of susceptibles, some three years before 1890, was about 4k millions, and that this became reduced to a minimum, three or four years after 1890, of about 1w millions. The "steady state nutnber of susceptibles" (for this Greater London, in influenza) may then be taken as about 2' millions.
The a of Mr. Soper's measles formula is the numiber of children born weekly;
the immunity conferred by one attack being practically life-long. In influenza, in order to allow for repetition of attacks, it has been estimated that the births should be multiplied some eight times,12 to obtain an approximate average value for a, giving rather more than 1i millions annually, or rather less than 30,000 susceptibles added in each time-unit of one week. Applying appropriate values of m and a to the minor influenza waves, at the crests and in the troughs respectively, the following wave-lengths are obtained: Crest of pandemic wave 2 7r V/ST = /400000 x 1 16 weeks nearly 7 5000 14
Trough between pandemics 2 7r V/ST 7-7A/21000o x 1 88 weeks nearly
These results fairly agree with the actual wave-lengths recorded: 16 and 17 weeks respectively, for June-July and October-November (the two "crest waves" of 1918);
and some 80 to 90 weeks for the waves of the trough of 1902-05. 9 See London Annual Reports, 1925, pp. 34-37; also 1919, pp. 86-88. 10 Journ. of IIyq., 1929. 11 In the rough scheme outlined in the Milroy Lectures, 1906, which was perfected by Mr. Soper, the value of m had been taken as averaging 150,000, with a maximuim of 180,000 and a minimum of 120,000.
At pandemic peaks and in the lowest depth of the troutgh the values of m are of course equal, the contours of the graphs being horizontal, "one case yielding one." 12 Some " influenza suibjects " suffer twenty or more times from influenza in a lifetime; a few individuals are only rarely attacked; eight has been taken as a fair average for the whole population.
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It is interesting to note that, when the attempt is made to obtain an "average sample" of the minor waves of influenza (by assigning to m a value of, say, 2j millions, to a a value of rather less than 30,000 a week, and to T a value of 21 days, we obtain as result 33 weeks. In fact, Dr. Brownlee's periodogram finding stands confirmed as the "average value"; Mr. Soper's method shows, however, the importance of the influences exerted, by variation of the germ (as measured by variation in incubation period), and by accumulation of susceptibles, in determining the length of these minor waves; while Mr. Spear's rule brings to light the part played by ancillary (weather or seasonal) influences, in London, as evidenced by the balancing of prevalences about the 34th or 35th week of the year.13 Dr. Brownlee had of course already called attention to the " close period" from which influenza is apt to be excluded, viz., from the end of June to the beginning of December.14 The main conclusion to be drawn from these studies (made from differiDg angles of vision) of the influenza wave, is that "endemic influenza" persists (in large aggregations of population); and some such extension of the connotation of influenza as has been claimed in the preceding discussion seems, therefore, to be justified. This conclusion confronts us, however, with our third duty, that of examining the interplay between rhythmically varying germs and corresponding resistances cyclically developed in their hosts.
(3) Some further considerations regarding the "phases of influenza."--In the light of the suggestions of Peyton Blakiston, Graves, Althaus and Bezly Thorne, special attention has of late been directed to implication of the central, peripheral and autonomic nervous systems in influenza; and Dr. Jelliffe (in Crookshank's volumeof 1922) stressed its association with "sympathetic-parasympathetic imbalance" in the make-up of sufferers, with consequential development of "localized vagotonias." Following upon the publication, in 1909, of the work of Eppinger and Hess, study was made of " vagotonia " and " sympathicotonia" in their relation to various diseases; while the adjectives "anabolic" and "katabolic" (associated with nerves forty years ago by W. H. Gaskell) have been lately applied to disease germs and to enzymes. (See, for example, Dr. H. Newsholme's stimulating and suggestive work "Health, Disease and Integration," 1929.) So far as the influenza germ is concerned, the word "anabolic " -implies the stage of rapid multiplication with an incubation period of only a few hours, near the crests of the epidemic waves; "katabolic " that with much longer incubation period (3 to 7 or more days) and with marked toxin development, in the troughs of the great waves; it is customary, moreover, to speak of sympathetic and parasympathetic tonus in connection with study of the "make-up" of patients. In "The Autonomic Nervous System " of Dr. Albert Kuntz (1929) reference is made to the findings of Petersen and Muller,'5 respecting "splanchno-peripheral vasomotor balance," and these may be used to throw new light on our subject. Thus it would appear that the characteristics mainly relied upon, in diagnosing "make-up" in the past, have been the more obvious peripheral manifestations, the deeply-seated splanchnic manifestations having oftentimes escaped association with influenzal attacks. These considerations suggest the need in studying "influenzal subjects," of speaking, not as aforetime of "vagotonics" and " sympathicotonics," but rather of those in whom there is normally hypertonus of the sympathetic in the splanchnic area (" splanchntic 13 Mr. Spear had noted that 3 x 33 is not very far removed from 2 x 52. It is a clurious fact, that the exactitude of the balance about the 34-35th week shouild be maintained as closely as it actually is, whatever the total durationi of the " close period," in any particular year, may chance to be. (See London Annual Reports, 1925, p. 36; and 1919, pp. 90-91.) 14 London measles seems to find conditions unfavourable for its spread at the same season, and it is probable that atmospheric, or " skiey influences," may be responsible for this. (See Sydenham, " Med. Obs.," iv, 3, on " manifest qualities of the air.") 15 Klin. Woch., v, 53-57; Proc. Soc. Ep. Biol and Med., xxiv, 155; and Arch. Int. Med., xl, 575-593. katabolics," 16 as they may be termed); and contrasting them with those in whom there is normally hypertonus of the sympathetic in the peripheral area (" peripheral katabolics "); the " influenzal subjects " last named may, in the light of the finding as to the vasomotor balance above referred to, be also described as "splanchnic anabolics," while those first named may be designated " peripheral anabolics."
In the Milroy Lectures of 1906 a chart was presented showing the timerelationships of family attacks of influenza occurring in a London household during "the nineties" of the last century. These have been brought up to date, and classification of the patients, qua " make-up," on the lines above indicated, and of the attacks of influenza, according to whether catarrhal (peripheral) or dyspeptic (splanchnic) symptoms assumed prominence, reveals a striking correlation. A similar analysis had been made of records of illness contained in the many volumes written concerning the two Carlyles, and a like study was undertaken of the "Life and Letters of William James." These analyses were reviewed in the light of the correlation above referred to; and the patients were classed in two groups, A and B. The foregoing study of these protean manifestations of influenza, in the light of their relationship to varying types of "make-up" in human sufferers, suggests that the " phases of influenza" bear the stamp not only of varying characters exhibited by influenza germs, but also of differing features of "make-up " in their hosts. If the method of graph-tracing applied to measles be now extended to inDfluenza, it becomes necessary, therefore, to substitute for the parent-graph of "susceptibles" two daughter-graphs, one of "splanchnic anabolics" and one "splanchnic katabolics." Diagram II has accordingly been prepared for a "Greater London" (as before), in which 41 millions represent the maximum number susceptible (in 1887) at R, a slightly larger number being charted (for 1915) at T; the parent-graph has also been divided into two daughter-graphs of approximately equal magnitude.18
The minimum number of susceptibles at S is taken as 1I millions.; that at IU at a slightly higher figure. In the lower part of the diagram the parent-and daughtergraphs of attacks are shown, with pandemic peaks in 1890 and 1918, at V and W.
There has been superimposed upon the three smoothed graphs of "attacks" a diagrammatic representation of the minor waves of influenza, from 1887 to 1923, and it will be noted that in 1899-1900 there occurred a kind of "pseudo-pandemic"; a similar event marked the winter of 1874-75, between the pandemics of 1858-59 and 1889-90; a like phenomenon (on quite a large scale, so far as this country and Western Europe were concerned) was observed in 1847-48, between the pandemics of 1831-33 and 1858-59; and a similar pseudo-pandemic has been developed in 1929-31.
In applying the data of Diagram I to the daughter-graph aflc, of attacks of " splanchnic katabolics," in Diagram II, the contour has been shown by a broken line from ml to gi, and by a full line from g1 (through 0 and c) to m2 ; indicating that hardly any attacks occurred in the former, and almost all in the latter section of the graph. Similarly, in the case of the graph showing attacks among "splanchnic anabolics," there is almost complete freedom from attack (as indicated by the broken line up to bh; then attacks are developed from bh onwards (through b and 0) to n1 while from that point until h2 is reached there is again almost complete freedom.
It will be noted that the minor waves of influenza, shown at the lower part of the diagram, are amply developed in the regions already referred to as those of " Crest Overlap " and "Trough Overlap" him,, gLn1 and h2m2 (situated beneath V, 01 and W in Diagram, II); while there are also notable exacerbations of prevalence (of nervous types of influenza more especially) near the point X1, shortly after X2, and near X3 and X4. (See "Epidemiology Old and New," pp. 84-89 and table on p. 83.)
Following the measles analogy (making allowance for there being a great 20-30 year wave of influenza, as compared with one of only some eighteen months to two years in measles), an interval of about three years has been allowed between R and V, and again between T and W; and corresponding allowances for "lag" have been made in the case of the two daughter-graphs. The markedly precipitate fall in cases among splanchnic katabolics and the sudden uprush in splanchnic anabolics (on either side of the crest V) are shown, at am1 and h1b respectively. We thus visualize a wave-front MLC of splanchnic katabolic susceptibles yielding in due course the graph of attacks g1cm2; and a wave-front N1D of splanchnic anabolic susceptibles yielding, in similar fashion, the graph of attacks from b2, through d, to a point n2-not shown on the Diagram, but corresponding to nL (at the termination of the full line blbnl) on a precedent wave. The influenza germ must always be regarded as in anabolic phase in those portions of the graph of attacks above the line Xl X2 X3 X4, and as in katabolic phase below that line.
Siren-voiced hypothesis might then suggest that these rhythmical changes of phase in the germ were consequential upon corresponding changes in constitutional make-up in the host population as a whole; the possibility, in fact, confronts us that rising anabolism in the make-up of hosts (associated with growing predominance cf appropriate enzymes) determines the rise in anabolism of influenza germs; and, then, falling anabolism in the make-up of hosts, in turn induces a like change in influenza germs."9 It will be noted, however, that acquirement of immunity, as the result of recurring attacks, seems to be operative also, for the sudden fall from C to M2, in splanchnic katabolic susceptibles, occurring as it does, after the steady DI AG RA M T rise in number of attacks (from g1 onwards over a long series of years) may be in part due to such acquirement; just as the fall in splanchnic anabolic susceptibles from crest D onwards may also disclose presence of an immunity conferred by the upward rush of attacks, from h2 to d.
There may in the fullness of time be found, in interplay between action of host on germ and reaction of germ upon host, explanation of the changing phases of influenza-also of the fact that splanchnic katabolics tend more especially to suffer upon the rising, splanchnic anabolics on the falling, waves of influenza-and the further fact that involvement of particular areas (peripheral muscles or nerves, splanchnic area, brain, spinal cord, autonomic system, lungs, etc., etc.) secures comparative freedom from attack in other areas.
Meantime, it can merely be noted, in the first place, that gl, marking the commencement of the rising wave of splanchnic katabolic attacks, shows a " lag " of some six years upon ml, the point of commencement of the rising wave of susceptibles; the time from ml to g1 being practically "dead water," so far as attacks of splanchnic katabolic susceptibles are concerned. While similarly there is a ' lag" of some eleven years (from n1 to h2) in the case of splanchnic anabolic susceptibles. These two stretches of "dead water," mn to gi and n, to h2, woutld appear to result, in large part, from acquirement of immunity as the outtcome of reiterated attacks.
Then, in the second place, it transpires (see Diagrams I and II) that for a few months at the crest (from h1 to ml) and for a few years in the trough (from g1 to nl) Groups A and B are both alike exceptionally subject to infection and at about these times the graphs of susceptibles intersect one another as also do the graphs of attacks ; moreover, just at these times of " crest and trough overlaps," it is noteworthy that pandemics (as in 1890 and 1918) or pseudo-pandemics 20 (as in 1847-48, 1874-75, 1899-1900 and 1929-31) occur; possibly the explanation may be that near these points of intersection germs and hosts are in like phase, as regards preponderance of anabolism or katabolism, and that transmission of infection from sufferers of Group A to sufferers of Group B is thus facilitated.
It must be remembered, however, that there are other possibilities to be reckoned with. Thus, in the Milroy Lectures of 1906 the question was considered (p. 43):
Are infections in family outbreaks due to activation of "endanthropic attenuated germs, or, alternatively, to the stimulus of a new strain of infecting organism to which the host is unaccustomed? In 1906, the latter view was favoured. The present inquiry suggests that, inasmuch as "make-up" of the host plays an important part in determining susceptibility, these seemingly opposed hypotheses, of 1906, may perchance be resolvable into a higher unity"; and in confirmation of the view that a patient is specially liable to become infected on encountering a foreign strain of organism, undoubtedly stands the evidence (abundantly forthcoming iD the last eight or ten years) of special liability to attack of Londoners, by influenza newly introduced from the U.S.A., Ireland, the provinces, and the large towns of this country, as well as from the Continent of Europe, and particularly from holiday resorts therein. Again, if further experience justifies substitution of daughter-waves for each parent-wave, the development of pseudo-pandemics would seemingly be explicable in part as the outcome of the summation of effects produced by two daughter-waves quickly following the one upon the other.
The possibility that periodicity in influenza may be associated with cyclical changes in make-up of the human body, brought about by varying predominance of its associated anabolic and katabolic enzymes, raises a further question of great importance, for this consideration links up, as it were, one epidemic with another, and may afford a clue to some of the relationships envisaged by Sydenham in his " Epidemic Constitutions." Dr. Obermer (Proc. Roy. Soc. Med., xxi, i, p. 330), urges, in modern parlance, that "The ductless glands may play a great part in regulating the mechanisms of defence in all infections"; and from this point of view two epidemic diseases may readily act and react upon one another. Thus, apart from the special " setting" of the great influenzas already described, scarlet fever, diphtheria, puerperal fever, rheumatic fever and gastro-enteritis are found in London often associated with the crests of the influenza waves or their near neighbourhood; while aberrant forms of continued or relapsing fever are associated with the troughs, such considerations, once again, undoubtedly bring to mind Sydenham's general conception of "constitutions." This stone, indeed, which modern builders of the "theory of the epidemic wave " were at first disposed to reject altogether, may turn 20 In the latest of these, that of 1929-31, it has been noteworthy that some of the happenings, occurring at the crisis of an influenza period and so well described by Dr. Crookshank (" Essays, &c.," p. 457), have forced themselves upon attention; for example, "operations going wrong " and certain " odd forms of suippuration," etc., etc. Especially characteristic of influenza has been the occurrence in many cases of pain at the back of the eyeballs and of pronounced lassitude and weariness. out after all to be "the head of the corner"; the part played by influenza in furthering the consummation will then not merely be no longer disallowed of man," but admitted to have been ' chosen and precious."
In brief, the main lesson to be learnt from modern experience of influenza is that indicated by Sir James Mackenzie, when he said, "resist the beginnings of disease"; a like moral was implied in The Times, a year ago, by Sir E. Farquhar Buzzard, and was stressed some months later by Lord Moynihan at Guy's Hospital. "Medicine has been far too much concerned," Lord Moynihan said, "with advanced, or at least firmly established, disease" . . . what is needed is " to fight at the outpost rather than . . . in the very heart of the citadel the outworks of which have already been captured." It is nearly a hundred years since somewhat similar conclusions were reached by the Poor Law Commissioners of 1834, when they advocated "prevention of the evil rather than mitigation of the consequences of it." Sydenham, moreover, two and a half centuries ago, again and again stirred the same embers-when he told Dr. Mapleton (" The Works of Sydenham," Latham's Translation, vol. i, p. 4 ) that the physician must attend "most diligently and most accurately to the natural phenomena of disease "; and Dr. Brady that "true practice consists in the observation of the operations of nature" (ib. ii, p. 22); when he deplored to the Hon. Robert Boyle (ib. i, 10) that they were living " in an age where subtle speculations are of higher value and give more pleasure than genuine practice "; anid when he assured Dr. Cole (ib. ii, p. 65) that "mere opinions are only the shadows of the shade of reason" and that "even the greatest wits" expose themselves to danger" when they allow their brains to become heated and agitated by perpetual speculation upon matters of science, without resorting to facts as the test and touchstone of truth"; while finally, be it remembered, he assured "the wise and honest " (ib. i, p. 26) that "he asked their pardon and submitted to the arguments of better judges than himself for all errors of theory," and told them that he " miight, hereafter, on many points change his mind of his own accord," and that as he " had no lack of charity for the errors of others so he had no love of obstinately persisting in his own."
DiScusSion.-Sir WELDON DALRYMPLE CHAMPNEYS said he thought that the trouble in the past had been not the diagnosis of undulant fever in cases of influenza, as Sir William suggested, but the classing under " influenza " of cases of undulant fever and other diseases difficult of diagnosis. It was true that the signs and symptoms of undulant fever were extraordinarily variable, though in any one district or country they might be more or less characteristic, but with experience a certain facility was acquired for recognizing cases in which this might be the correct diagnosis. He (Sir Weldon) did not pretend to be an authority on influenza, but he would be surprised to learn that this disease had, like undulant fever, an average duration of perhaps fifteen weeks, and often lasted for three months, six months, two years, seven years, or sometimes apparently much longer. Dr Indeed, he recalled many of Sir William's wise and witty criticisms, which had charmed and instructed some of them for more years than he cared to reckon and apply them. He remembered his criticism (in June, 1909) of an analysis he (Professor Greenwood) made of an over-elaborated return, that " one realized that every stroke of the pen, of the man compiling AUG.-EPID. 2 * the return was, as Carlyle said, ' significant of much.' " He applied it to the life stories of the fourteen people who seemed to have suffered from a horrifying number of attacks of influenza and were significant of so much in Sir William's charts. He remembered Sir William's comment on a strange mathematical discovery of Dr. Brownlee, that it was wonderful to be " continually seeing and meeting children coming from South London, possible hosts of paramcecia of eighty-seven weeks' periodicity, and children from North London, possible hosts of paramecia of ninety-seven weeks' periodicity." He applied it to Sir William's doctrine of the anabolic and katabolic phases of the life cycle of bacteria-and wondered.
Like Dr. Goodall, the speaker had become wholly sceptical as to the value of Sydenham's doctrine of epidemic constitutions. He believed, with Freind, that Sydenham bimself never allowed that doctrine to influence his clinical practice, and, since Topley and he could make very good working models of " constitutions," without resort to mysterious changes in the bowels of the earth, he suspected that Sir William in now stressing changes in what the actuary would call the " exposed to risk " was appreciably nearer the truth than the illustrious Sydenham. He was not sure that their discussion had been relevant to Sir William's thesis. Sir William was really a mathematical philosopher. Another mathematical philosopher said-he had not the exact reference, but it was something like this: " When we don't know what we are talking about, and don't care whether the statements we are making are true or not, we are mathematicians." That was not, as it seemed, a sneer, but a very important truth. What was essential was not some more or less meaningless "truth," but complete logical self-consistency of the chain of propositions and deductions. One was seeking a self-consistent Weltanschauung. That was Sir William's epidemiological goal. In his system influenza was a symbol as meaningless as the mathematicians' i to the mere arithmetician, and as important in analysis.
It was idle to ask him whether this or that was really influenza, or what influenza really was. His reply must be that he was seeking to frame a general scheme of epidemic happenings. It was high endeavour.
Sir WILLIAM HAMER (in reply) said two of the main criticisms passed on the paper that evening to some extent answered one another. Thus it had been urged, on the one hand, that the medical profession had long been fully alive to the existence of influenza in endemic as well as in epidemic form, and that the attitude assumed by Dr. Goodhart and others in years gone by was not an exceptional one; but such a view was not apparently generally accepted at the present time, for now it was urged, on the other hand, that influenza was a malady of quite short duration and could not last fifteen weeks or five or six months, to say nothing of even from two to seven years-despite the fact that such happenings were by no means unknown in the influenzas of the troughs between the great pandemic wave crests.
With regard to dengue and to psittacosis, the argument in the paper was based not so much upon clinical or bacteriological-as upon epidemiological-considerations; in the case of the former, the simultaneous occurrences of widespread prevalences of influenza and of dengue, in one or the other hemisphere, were so manifest throughout the entire history of epidemics that the facts could not be ignored.
